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(54) LIQUID CRYSTAL DISPLAY DEVICE, AND 
DRIVING METHOD FOR THE DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To perform a multilevel 
display without increasing the scale of circuitry by 
impressing effective voltages in accordance with the 
gradation bits of input picture data on liquid crystal 
layers to suppress a picture flicker and a display 
unevenness. 

SOLUTION: A row driver group 4 impresses a scanning 
signal on row electrodes 61 of a liquid crystal panel 6 
based on a signal S320 to be outputted from a pulse 
amplitude control circuit 3 and a signal S230 to be 
outputted from a timing control circuit 2. Similarly, a 
column drive group 5 impresses a display signal in 
accordance with inputting picture data S101 on column 
electrodes 62 of the liquid crystal panel 6 based on a 
signal S310 to be outputted from the pulse amplitude 
control circuit 3 and a signal S220 to be outputted from 
the timing control circuit 2. Liquid crystal layers are 
held between these row electrodes 61 and column 
electrodes 62 and respective intersection parts of them 
correspond to pixels. Then, a display is performed by 
allowing the liquid crystal layers in respective pixels 
to change optical states in responce to effective 
voltage values of a driving voltage impressed between 



the row electrodes 61 and the column electrodes 62. 
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[0 0 6 4] ^VuxM*I$Jffll|HlBS3«, «E3§£.Ih]8& 3 
1&U5®/E^I/;?*II]&3 2£r^x.-tV^.5 0 ^VW^Sffi 
$iJ»[h]B&3{4, ^kt*— *i£*fe0Bgia»kffl;fc£ft-5 2 
* S 1 1 0 SrgttEtD , 94 5 ^^SJSBIS 
2*>t>4-*.e>^5^>r 5 >j/<b-§-S 2 1 0»C*<5V>T, 

[0 0 6 5] tl 4 14, ^^fRWUflflllBie 3 

20 d^m^^^Sit-^S 3 2 OX WW ? >?mfflm&2 
*»e>#-^.fetb5fi-f-S 2 3 OKS-S^T, ftffi/^/V6 
©<fT«4£6 1 (c^ff-^-SrfPJn-r-So ?IJF7^ 

/<»5»4, ^^jB«iwwiiiiS3*»e>a*sHsfi*s 
3 i oa $ ^^ffimnafS2*»fo#A.e>ix5fli#s 

2 2 OJcS-cSV^X, »tft^/W6©?iJ«^6 2{CA73$ 
tbSM^—^ S 1 0 1 t^Cfc^ff-^Srl^flnrSo 
[0 0 6 6] El 1 (c^i-r J; 5 lc, il^^/w 6 J4_hT 2 

30 /JSiBS^JvO^,, =frK9W^P4(4, =fTS^6 1 ©* 
*NlcjS:U.-C«[*© : fT K9W'M - 1 , 4-2, • • 

4-YSr*bt*3!9, ^^^«H«!HtPSIKS3^&tU 
*>£*t3WEfi-§-S 3 2 0 Sr^3S'fS-f-t UTtTtt^6 1 

2<©*StMtJC£:CTffiJS:0?!JK^'r^5- 1, 5-2, 
• • ■, 5-XSr^b-C*5t), ^^«B»JWEI»3*» 

hmti^ti^m&m-^s 3 1 o^—^m-^t ltm* 

[oo67] ±iaco i 5 \z.mm.£foz>mgkm.7mm. 1 0 
40 o^-*5v^-r, M/^/v6tLx, Jit 

#MH© : fTS1l^:N*5 2 4 0*, yiJBffigcMa* 19 2 0 
* (=6 4 0*XRGB) , b^V»ffim£E2. 3 V, S. 
T^iS»ita (rr+t*) 130ms"?fe5*7-«^ 
^/vSrJBVTl^o WT©tftK-C«, ±®ffii^LT3 
2|Wiai**fif5*& > fcoVN-C»Wt-S. TBiffi(c*j-L 
■Cfc, ±IBiBi:IHiaUcLriOTI*«^fT*i3*ua. 
[0 0 6 8] B2I4, ^3E*ig«H©«j«Sr* 
LT*5»3, 03 (a) S.t^ (b) «, S^X— ^^HI 

50 [ o o 6 9 ] in 2 k^-t j: 5 ^"f—^^^mm 1 



(10) 

17 

tt, 7 V— ix^^-y 1 lXVf- ^irW^HJB&l 2 Sr * 
4H*.T*5iK 7i/-A^y l lit, ±iBSffi^^eys 
tTFMffiffl^y (H*ii-r) *tt■cv^^ 0 E12^ 

1 0 *i\ 7WA^^ey l l ^##^^tt§ 0 

*HJS^JtC*3V^T, IStex — * SlOltt, 60Hz, 

[0070] :7 w-^-=ey i i^o«#a*ft!iiBi«, 
**y*j«§i»2 2^f>WA$ft5±iBSffl^ ; ty»# io 

5i*fS*WEU^— l:±ot1fbWo SI 3 (a) ^ 
D ftLv^t*9. ;i coffin tufc^^TiiWffiffl^^ 

tJlt«lff»IMSIBttH^^^*,5o r 

cdJUK tjc^v^T, 71^- A^y i i o_btiiaffl^ 

i o i t^KAtf^ti^>mw.mmm^Rx^^mmm-^ 
[007 i] 7*~?±v??®$&i 2\a±, ±mmm? t 

^yf^MifWEU^^ ^A-^«#J«l|iIJ»2 1 

^&ffl*sn5t^7 hfi^s f Ca&t^ 

^^J*$*T,5o El 4 (b) {^-TJ: 5 (WE 

u^— , sfco, sfco <om^^<^(o %my> (ou 

(L, L, L) x (L, H, L) , (L, H, 
H) % " (H, L, L) , (H, H, L) , RTf (H, 30 

h, H) (cjSCt, 6m<o-9-77U—&&m&.£inZ>o 

[0 0 7 2] fI#SW>£>#;te>;h,5 5 ¥y h <£>®&7*— 

?siont ±njffiffl ^^eys# a*fltwE u/^- 



^i¥9-3 19 3 4 2 
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Htfilx— ^ SlOlft 7^f>10a Sr^LtT^-^t 
V-^^HBSl 2^AAS*v. I^tc^ VI 0 b £r^L 

EIKI 2fcA*S^B«9 f ^S 1 0 1 (±Bffiffl) 

^ h<D2t^r-^ SllOi LTW^$tt5o 
[0 0 7 3] JrHffiffl ^^ey ft^fWE U'<— a* 

y 1 1 K**3i*ttrv^fc5 if s> h^m^y 5 — ^ (±m 
mm) &9t&tti£iv. 7-<yioc^uf^^w 
2{-a^$^5o ^-^-tv^iajKi 2tc 

AASfrfcBMfc^— * (JhBiffi/B) W\ iffit^ 
fcHMIfc* 2tt««9 f — ^fcag«IS*t, 3lfyKD2« 

9 SllOi bTffl^^tb^o 
[0 0 7 4] ncoi: x — 9±U9 2 

Mf*. 1*3— (DHHfe^- * S 1 0 1 (_LHiffi/B) ^12 0 

Hz©»»-eA*SH, :7^-Affl»*#2«*cfc£fc 

[0 0 7 5] m 1 M\ _hfBCD <fc 5 ^K^Lfc^7 V- 
ASrffiV^T3 2WW**Srfi 1 5»^^43*tS. fr*?? 

<„ S ) &u*m/£*g*M (v) co-m&^is 

6. 0^si?£>«9, 6o^7WiN^M^^ 
Ttt6 6. 0m s-efc^o t£o"C. */h<0-9-^7V~ A 

[0 0 7 6] a*©i*#it/^fi«ni*i 

[0 0 7 7] 



(11) 
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19 



20 



I Us) 



mm 



T 



o 



15.0 



±2.12 



2.789 



2.619 



12.0 



^26.04 



±2.12 



2.789 



2.619 



6.0 



i26.04 



±2.12 



2.789 



2.619 



18-0 



126.04 



±1.06 



2.044 



1.928 



9.0 



126.04 ±26.04 



±1.06 



2.044 



1.928 



6.0 



±1.06 



2.044 



1.928 



ON 



ON 



ft 



IE 



ft 



OFF 
OFT 



ON 



ON 



# 



f 



OFF 



BE 



OFF 

SEE 



ON 



EE 



"On" 

■QTT 



J2£L 
ON 



ft 



tSff 



FF_ 



-FT 
OFF 



5EF_ 



ON 

OFF 



ON 



OFF 



ON 



OFF 



see 



OF. 
TSFF 



ft 



ON 



Off. 



JiEL 



ON 



"OFF 
3FF 



SXL 



ON 



ft 



ON 



OFF 



IK 



ft 



St 



SEE 



stasacv) 



2.437 



2.432 



I 



2.402 



2.398 



2.376 



t.371 



1367 



at 



2.3! 



!1F 



LI 



[0 0 7 8] 3tlKj£1rWV\*. AA£*uS 5 if s> bo 
Mtr^SlOl (2 5 = 3 2Pgf^) K^LT, 6ffl 30* 

— ^tt, ifs* bWCt, i^^^w-Aft(c2f[t 

cov^-rn^ s ts:^$Hfc2ffi^^-^ 

[0 0 7 9] jEWftHamEEflttt, JilEOS; (2) fcffc 40 

[0 0 8 0] 1 {c*5tt&#*:/:7 W^SBMT k U 
s) SOf#t/7l/- Aco^~ ^fi-tO«EEttV 
k (V) (k = l~6) tt. *JvPn, TlE^St (9) 
RTfi (10) (c*i-JtWBB«d s ^R5 5ioTv^ 0 

[0 0 8 1] 

[«9] *50 



<9) 



Ti:T2:T3:T4:Ts:T8= 5:4:2:6:3:2 
[0 0 8 2] 
»10] 

Vl :V2:V3:V4:Vs:V6= 2:2: 2:1:1 = 1 (10) 

[0 0 8 3] A»!MT k »j:*3Jt5 2ffi** 

ttttH* <*:✓) »t*L k fr. * (9) RX$ (1 

0) (OifcffilfeiBcSrfflv^^-ri:, (11) <D£ 



[0 0 8 41 










Hfcl 1] 










Hi = TixViXl = 


10. 


Li 


= TixVix0= 


0 


H2=T2XV2X1 = 


8. 


L2 


= T2XV2X0= 


0 


H3=T3XV3X1 = 


4, 


L3 


= T3XV3X0 = 


0 


Hi=T4XV4Xl = 


6. 


L4 


= T+xV4X0= 


0 


H5=T5XV5X1 = 


3, 


L5 


= T5XV5X0 = 


0 


He=T6XVexl = 


2. 


Le 


= T6XVexO= 


0 



(11) 



[0 0 8 5] tot, 6o©t/7 ASr-g-fc^fc 1 
7 AJHIHTMt. #©HWi <5tfyM £31 

(12) t^-T J: 5*32 tewSSfc-lttSrWS r. t 

[0 0 8 6] 



(12) 
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;i 2] 

Hi+H2+-H3+H++H5+He=33 
Hi+H2+H3+H4+H5+L6=31 
Hi+H2+H3+H4+Le+He=30 

Lt+L2+L3+L4+H6+L6 = 3 
U+L2+L3+U+L5+H6= 2 
Li+L2+L3+L4+Ls+L6= 0 



22 



(12) 



[0 0 8 7] (12) d*6>t>^5J:5^ 1W3 2 

3iEfflr*«BE<oiit**fbs*Tt>j:v\ ws. **«-ihiee 

(2) ^ttor*3»«EEH[SrtHI£i-*o 

[0 0 8 81 B4lt Si K* 5*1,5 2116**7*— 



[0 0 8 9] 7*— W^EJKl 2^t>tt, semi* 
g|4lOT:J^J; 5*211**7*— l l Odsa^S 

*>S#, HBSfctt_bJfc©<t5fci 2 0 H z <Df$3S^ft[C 

^Bsnoit 3 tf^ hT^>2m^nxmti^iv 

Z>o El 3 (b) ^*-TJ;5tc. _h®®JS^ 

y a*fi-^wE u>*— a* l i^/wo^mx vh w< 

[0 0 9 0] W7V-A©JI|llStJlEm * 

[00 9 1] S2H 4 tf^ hSOA^Hi^T*— * S 1 
0 1 (2 4 =16BH*/T) C»U4iOt^7I/- 

20 5 2111**7*— ^&VSI3Si«JEfflSr^9^Ybbfcfc<D"C 
fc^o B6tt, 4 tf 5, bfi©A*I«f- * S 1 

0 1(^1^5**7*— *&9mt&i<omf&&^L,x^ 

So 

[0 0 9 2] 
[*2] 





1 


2 


3 


4 




J8iS(//S) 


26.4 


6.6 


26.4 


6.6 


IHME (V) 


±26.04 


±26.04 


±26.04 


±26.04 


?-*ff #1E (V) 


±2.12 


±2.12 


±1.06 


±1.06 


*VS*$8iSff (VO 


2.792 


2.792 


2.048 


2.048 


±12* 


imUffltE (V) 


2.621 


2.621 


1.932 


1.932 






£33)811 (V) 




1 


1 


1 


ON 


ON 


ON 


ON 


21.445 




1 


1 


0 


ON 


ON 


ON 


OF 


2.436 




1 


Q 


1 


ON 


OF 


ON 


ON 


2.426 




1 


9 


0 


ON 


OF 


ON 


OFF 


2.417 




0 


1 


t 


ON 


ON 


OF 


ON 


2.407 




0 


-J- 


■f- 


Li- 








-m- 




0 


















0 


0 


0 


ON 


OF 


OF 


OF 


1379 


0 


1 


1 


1 


OFF 


ON 


ON 


ON 


2.369 




1 


1 


0 


OFF 


ON 


ON 


OF 


2.359 


q 


1 




1 


OF 


OF 


ON 


ON 


2,349 


0 


1 


0 


0 


OFF 


OF 


ON 


OF 


2.340 


0 


0 


1 


1 


OFF 


ON 


OFF 


ON 






Q 


1 


0 


OFF 


ON 


OF 


OF 


2.320 


+■ 


0 


0 


1 


OFF 


OFF 


OFF 


ON 


1310 


0 


0 


0 


0 


OFF 


OF 


OF 


OFF 


2.300 



[0 0 9 3] *2M*£;h,*J: 

t , u-^&AJjmtMt^—? S 1 0 1 <om 



50 * S 1 1 0 ttA^JBMftT*^-^ S 1 0 1 t IrI C»CftS 0 
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#S110 (2tfyh#) \Ctt!&TZ>±&2 \*y 

So I^^Ft-. Mtlx-^S 10 1 (_h®ffi/B) <D?I9<D 

1 lK»*i&*Jt5 (i6#i) o 
[0 0 941 mm t Jc*3lvT\ ^-^irV^leJB&l 
2tt. H5lc*-r±5fc, A^SfriPMft?*— *S 1 0 
1CD2 tTjx bfcBf«<0^7U— AffllWSrWOaT. 2 
if ^ btf> 2tt^— 1 1 O&mjJ-t&o »3Mtac*5 
v^Ttt, 7 v— a^jj i i ^»#&*jh/rv^fcM4fe'7* 
^SlOl (T$L2\?y hft) d*. 7^V10c^ 
LT^-^^1/^^IhIK1 2tcA^^tt^ 0 ^-^irW 

^^inKi2(t iai«tebrTtt2if^ ncjffje©^ 

0SrW^i-^ o 

[0 0 9 51 Z.<D£ 5fc, 7W-^*y 1 1 fete. A 
*H«f^S10 1<OTtt2lf^b (2^**7*—* 
S 1 1 0O^^^lx—^#^3,S:U f 4(c:>(^ffli-S 2 If ^ 
h) <D*Sr«*»#i-5«lt"C<tV\ t£oT, 2 It** 
1 1 0<O#*^^W— ASrA*W»7*— 1 

[0 0 9 61 jsfe(c N 7v^^^yii(o^ ; ey§M 

RB&-rs 0 B7tt, *lfc«S*LSJ:5*3 2KIH«« 
Sr^ 5**7^-**lftlHlK 1 ' <D«ric§:*L-CV^ 0 El 

^-ey 1 1. v^*|§]»l 2, ftt**-f s>^IS 

Ki 4£;frLTi^ 0 **f*— *^&[h]B&i ' MSoV^T 

5 if hOA^JlU^-^ S 1 0 1 tt*T^-*-fc 

AUZfttcS if 5/ hOA^liilf- 1 0 1 Sr. *1 
XtfB4fc*£ih,5<fc5fc:6 if 5> h0 2||^7-^S 
1 1 0lcaC|ft"rs o 

[0 0 9 7] 2fi^7^S110 (6tf^h) co 5 

t>. »Wt„-eM*±t3 tf ^ b (f-^^ 

1-3) ^7^>1 0 d&^LT;*^ 3/fiiIKl 4 

x.e>*x^>o Jfira uic^r, mm?., »9<oTffi3tf 

^ h (1^:7 Ix— A##4 — 6) 12, 7^^10e^ 
LT71/-A^^ey 1 iM»#a*n*o JBIffl t L (C*5 
l^Tte, :7W- A^y 1 1 fc»#i&*;h,TV\fcTte3 

tf^ h^2ffl^-^ s 1 1 o&m&mzti, 7-01 



(13) W9-3 1 9 3 4 2 
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[0 0 9 81 s>^[eJ]»1 4tt, *5P^ t„n*3l^T 
tt. 7>f>10dS:fatU 7^f>10f^tf 

[00 991 tot, »!M t„^*5V^Ttt. ir — ^ir W 

^uresi 2d»e>#*.e>ns 2W**x-^s 110 
10 ti, ssra t L tc*5v^-c«, 7wa^j 1 1 

[01001 _h^o j; 5 Km.^f—^m.^mnt l * £r*t 

jE&1-£ 9, 7i/^^^yilM3t f ^h5) 
<0 2>K:r-^S 1 1 0SrR*«#i-5«(tt?i:<. 7 v 
-A^^ey 1 KO^^ey^iSr^i-S-i^-e^So 
[0101] B8tt, ^/V^lB*ift!IWlHl»3<Oflt/RS:* 
Lti^ 0 H8{c*i"J;5^ ^/^fi"H®J«HiII»3 
fS, «J£#3ll§l»3 1 St^Ei? t^^lin& 3 2 %ci$hj 
20 i?V^ 0 «ffi«^|HlJ»3 1 tt. *1 K^£ift£-r-<T<£> 
**f§#*EE (±V coal -±V coo3 ) XT*?*— 
(±V 

^ y hf f S F CoWS F C^A^^tl^o 
•fev^*[§ll»3 IIS, #^71 — A-e^ffi-T^^m 

fif K 9 >f 4 *5 «fc U^J K7^f ^#5 -PPiO-T £ 
^S 3 2 0XTJ^-*«#S 3 1 0 <DZfr?th<Dmj£M 
30 tl (±V coaJ &tf±V« g ) SrftSi-So 

[01021 £LbO X 5 M Lt, -9-^7 
flfS3 2 OS^X-^ft-^S 3 1 OcDMffl^tTOO 

Sr^LT*aEft#S 3 2 0Rtff-?fi#S 3 1 0 Sr* 

[0 10 31 0 914, «R*^/V6(^H]aPS^5**fi 
fS41 OJU*^— ^ft#S 5 1 0<D»?r/TLtl> 

4o iictot, ^fi#s 4ioi it, s^am 

40 ^n±D-^yU—M,mm\cM^, +2 6. 0 4V (*>^ 
:7 V— ,A 1 — 3) ^/c(4- 2 6 . 0 4V (1^:7 1/— ^ 
4-6) ©WE^BttPStt. #»^«m*0V<D«ffi 

[0 10 4] ^-^fl^-S 5 1 0 t LTf4. 2ffi 

^/TT-^Sl lO^JSCt, f^7l/^l^W 
71/-A3 4-Ctt±2. 12V©tE^ y-77\s—J» 
4Ht^7WA6tttt±l. 0 6 V<Z>WE35SPP*P 
$tt^o ^-"C^ t/7l/-Al^b^7 1/^-A3t 
-Ct4^^**©WESr- 2. 12 V, *7**«>fBES: 
50 +2. 12iU t^71/^4d^f^7l — 



25 

X\t^r>^<DmS^ + 1. 0 6 V, ^-7^*<omjESr 
-1. 0 6ViLTV^ o 

[0 10 5] &*5, H9 (C^^ttS^— ^ft-^-S 5 10 
(cSSV^T, ^-^W-^Wlf Mf (11111) 

yfy hffl (0 0 0 0 0) -tLTlfy 
MS (1 0 0 0 0) (*^->-^t^-7^tcD2^-(Dl 

[0106] mi ottHian«BE©^aiitti:««^ 

^/V6 ©3Si®^i©;|f 8B£r*L-CV^5 0 I10A>f)}?^ 
■5 £51::, ;*-7«JE (2. 3 0 0V) ^P>*>«E 
(2. 4 4 5V) tS«y-T(C3 2SPg-C@ia^ 

[oio7] rco<t5^> mMmmi icx^m&m^m 

©-?, 7 1^— A^IB^A-e^U-SJ: 5>&»Hfe©^7S'3r 

[0108] ocjraift 2 ) 3ij£^fi i -?j4, mm&m 
#3§?i3i4, am 1 ? * **>v tsmifiJBM 

g 2 o o Sr^S;^^ ltv^ 0 
[0 10 9] mi lK&ZtiZXSK* ffiA^36S2 

0 o ^sejwa» i " , $ >rvmwM 

2' , ^^««WW@»3* , fi 1 K9^^W4' , fll 
JHB 1 -CRW b5t^A«*Sfi 10 0 t Jt«U-C. WL& 

«*SS2 o ojcssv-a*, &7F*f—zmgkm&\" a* 

$ £>K:iK&Xiftl§IKt 1 3 ^-f $ V^IBWIIIK 

2' #J5fciI3S*TM»£0K2 4*r«*TVN3. 

[0 1 10] «T, *JS^1 i»*5^Srf«£ft*» 
^««2 0 0©«/^OW£fcKH-*-3. ft*5, 
■ettWWaWi^'f vSfe«r4*iU *lS#fft 1 £ PB«© 

±T«-iBffi© i ffttii^Nd5 2 4 o*, mmMmtfc 

1 9 2 0* (=640*XRGB) , L t V MttSUE 2 . 
3V, (T,+ rJ 13 0ms-?fc5„ # 

[0 111] «fi**Kfi2 0 O©^*^— *^gHs]B& 

i" tussive, A^nHfe?*— * sioiii, v-y t/hc 

A*3;fc,5il*>, fiftttc^w-A^^ey l l' (c*§:3& 



(14) 



«M5B¥9-3 1 9 3 4 2 



26 



10 



20 



*ns 0 «tA^se2 o o\zmtifW$i7'<>ttx*ab 
*i4, in (J:®®) #©2 4 o^tx 192 om<om 

fa?— *©5%, RII$K:»&3;ft3 4*:©tT««6 lfc 

^js-rs 4tfx 192 ojuoamf— ^^yijfjinK^Hi 

esi 2\zxoxmmMmi tm&<?>x±m&fiotc'&. 2 

ffi^^x-^ S 1 2 0 t LT, B35f^«l[ElB& 1 3 icWA 

[0 112] 94 5 >-^Mt»lH]SS2 ' {£(4, SftNglJfll 
*JPBI»I«-^, Alans' 3*1,, V* 

2' (4, #f^7U- Afct^&LfcJHIB&Kje-J-S'* 
/v^"H*JWH]fiS2 1 , **?yftmwi9&2 2' , frK9^f 
4 *5 J; K 7 5 £ »f£ ^-ttrS^^v^tf 
*Sr4fej«i-S K9-f^fM»iaj»2 3' , XtfifcfcfTW» 
4-IMI8&2 4«r«*.-CV<»3 0 
[0 113] 'Vl^ffiffilffllllH^ lX^-^yffilfflllHlK 
2 2' *>fer*» **7*-*SafcBMU" Oftf^SrftMWi- 
5#«©f6K»ft-§-S 2 5 O^StiS. it3£ : fT 
?W8feig*2 4l4, fUx.ti. TBte*-*-* (13) T?« 

— oaC2flJSElftliI»2 4fcfflAi-S 0 
[0 1 14] 
[ftl 3] 

"1111 
1 1 -1 -1 
1-1-1 1 
1 -1 1 



±F=± 



-1 



(13) 



30 [o i i 5] it&x&iaj&i 3», x— ?±u??m 

1 2foh*3-7Lt>frZ>2mM^7 ! —9S 1 2 0£r, 
5«±F*fl|V^-CESaE»U MSSf-^Sl 3 0 t 

[0116] s</isxMmmfflmfo3' «, «ff»dfeiai6 
tMiffiftnais s * 3R*7*— ^*iftia»id»e>uiA* 

lx5»^f-^ S 1 3 0 SrSttH*) , ^^t*— 
1 3 0CDfli:(C*f^;L-C, #t/7l/-Attti4L 

40 t4, ?IJK7^^5- 1 * , 5-2' , • • RXf5- 

[0117] rci-c, HHft?>f ^fcL< i4^» 

«-t-S7-^fi#«JE©W^</vmf4, PB#(cJl^$4x-5 
7^>»aotli!£5 0 IhIPWWI?^ ^»*L (*H 
J67£flg-Cf4L = 4) ©m-^-, «ES^/W6±-CA*Biife 
7*— ^©PSSBtTs/ h l^ttfc Lfc5c© 2 te^^- ^ S 1 

2 0Sr^i-^fc*{cf4, #t/7W- A{d*5JtS7*— 
^ffi-§-«ffit4 (L+l) W"</VjEHffc«:S. it***© 

50 jffeSfcljS C-, t7"7V- Aft^, (L+l) U-^KD>f 
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[0 118] ^<Dfc£\ flK9>f ^4- 1 * , 4- 

tt2fl^#i±Ffc£<5v*"t\ l (=4) 
[oii9] r^jciti % «a^/^6_b-ett, 



28 



Tjfry*—? S 1 3 0<Di£l 



[0120] S3H «***SS 2 0 0 (£:fc^T 3 2 

WW*«fcfT51*&<o* W^wAoaii (/x s) 
RX^m&mm (V) <D-#J3r;SLTV*5 0 
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_2J 



23 
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2 T J1P 



2.313 
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[0122lf 3 fc*i-M-CM:* 
»f-^S 1 0 1 (2 6 = 3 2| 

fc. *f\ 5 tr >y hcos^-^te, t^yhtt^i: 40 

S 1 2 O^SlSttSo ^Lt, #1>-:/;7V— A£> 
[0123] ^ 2 lifGg^x— * S 1 2 0 <Dffi&&T*tt 

j&-rz>n%}n&m\z, m 4 ^ bfc 2ffl**7 f — ^ si 50 



1 0©«r&fcP«-C&S o 

[0 1 2 4] HI 2 (a) Xtf (b) I*. m^<^6 
^BliPSJxS S 4 2 OXtfx— *ft#S 5 2 0 
0>8E»«r*L"CV^S o ^3tC^oT, MflfS4 2 0 

JHM^tt±13. 0 2 VOWEE^BJiPStt, ^iiiftJfifB 
tfttO V<0«SE^PP*P*^*o Ell 2 (a) XI** 
(9) j&>£>;bj&>SJ; 5fc* H^IJlSHS4#©3felc 
Hfc: ft, B^fi^'J ± F (c^e o fc^/v* BP JP * 

[0125] *fc. ^-^ft-^S 5 2 0 t LTH El 1 

2 (b) M^-TJ; ^tfe**^— *S 1 3 OiCi&D 

f/7l/^l^fet/71/-A3J-Cti±4. 2 
4V. ±2. 12V. RXfOVW^iFtldXDmfcti*. 
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±1. 0 6 V, RTfO VCO\,^-f t tifr<omj£&W1W&i% 
[0 12 6] r<D<fc5(- x mi&mWi2\z£Z>mM)$t7Fm 

5fc***9£»1HT?a\ if 0»»»<z> 

[0 12 7] (|&KBBffi3) *SQS»IB-Ctt. #?£9!£r 

[0 12 8] *IUK»ll8(cJ:5«ft**l61t«>«j«H:. 

mmmrn i <t ioo GRuntcvw^ 

2^2* md3»t-6^/V^«lWliI»2 ltlfttiri 
IH»«««rJ:0*/h-e*S. Witt, 

[0 1 2 9] Ell 3tt, **MSr7 AaEW^*^iia 
U/c^cO®^^^ 3 0 OOffiM^LTV^o 
B l 3K*£jtt£J: 5(-s m^—P^&mS&ite^u 
-A^^ey l lST^x-^-feri/^^IH^l 2§Mix.TV^ 
£ 0 ^>f 5V^*J*I|Hll»2tt, j*^yfBflPl§Il»2 

2AV K9>f ^M»HI»2 3 Sr«*Tj85. '</uafflm 

[0 13 0] *^J6WK*5V^Tt5, 
1 fctt, m&T—9 S101#17 l/-A*fitAAS 

nffl<0^7l^— ASrtaS-TSifr&H 7WA^yi 
lWu 1 :7i/~A#OH^-^£Stt&!9, *o>®« 

[0 1 3 1 3 "f— P^Upf^ffil 2tt. 1^1/— 
OA^Mf^SlOl (MPPtr-/ b) Sr. USS^fl* 

Ti ;T2:T3:T4:Ts:T6:T7:T8 

[0139] 

Vi:V2:V3:V4:Vs:Ve:V7:V8 

[0 14 0] #1^^^W-AWMT k iC*5{t5 2ffi^ 

ttiBH,, (^^) awu (^-7) st a 4) aw 




(16) ffl¥9-3 1 9 3 4 2 

30 

* l<Dl§&bmfflZ\sXn}fy h0 2f|^/Tf-^ S 1 1 

[0132] avv*««2ewiiij*3Hu m^-?^ 

HIl»l^e>^foJtS2tt**y*— 1 10§rgit& 

[0 13 3] ^w— A*WirSC^*5V^Ttta»7 u—J» 
<fc5B#W¥*&fe5fc«>* 1:7 V— (SP*>nlfyh 
0 2l^f^S 1 1 0tt, n:7W- 

ffifi-g-dSWAPS^S^MTtt, T=nXT ftw t?J> 

20 [0 13 4] *HJfiJgJ||(C*3V^Tfe, 

*yil MA^JPiHfeT*— * S 1 0 1 T?tt3te< 2ffi**x 
^SllO §r##^tf <t 5 fcl. 1 

«d?*iJPi-5o ^oT, A^Bftfe^- * S10U2tt 
S^T*— 1 1 0^LT^?>7l/-A^^y 1 1 

30 [01353 m^., &$&w&7 \"-j»9Emttizmmir 

SlOlii^Lt, sm^^yu—^Wt^^^hK 
XK>. 2 B =3 2IWHS:fi : 5«^Kov^T«89"*-«o 

[0136] E»4*S*mEEtt«:, l&ttT&ffi 1 <D»£*i: 
JhlB©* (2) fcffioT**:/^— AMBIT* 

(^T„ cync - cons t. ) fitf#t^7l/-A<Ot 

40 [0 13 7] #i?"^^l/-A»raT k (/1 s) & 

V^^^W—AOr 5 — ^fi-g-«>«EteV k (V) (k 
-1-8) ^»b, Mx.fi. ^tb^ettTfEco^; (14) 
aw (15) |ci*-J-J:5 3fcJtWH«ftK^t-*o 
[0138] 
[«fcl 4] 
= 1:1:1:1:1:1:1:1 (H) 

[«l 5] 
-6:5:3:2:6:5:4:2 (15) 

(15) <o&W&&&m^x#tb, TISO^; (16) 
50 ©«t5^ft*« 
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[0141] 
1*16] 



Hi 


= TiXViX1 = 


6. 


Li = 


TiXViX0 = 


0 


H2 


= T2XV2X1 = 


5. 


L2 = 


T2XV2X0 = 


0 


H3 


= T3XV3X1 = 


3. 


L3 = 


T3XV3X0 = 


0 


H4 


= T4XV4X1 = 


2. 


L4 = 


T4XV4X0 = 


0 


H5 


= T5XV5X1 = 


6. 


L5 = 


T5XV5X0 = 


0 


He 


=TexVeXl = 


5, 


Le* 


T6XVeX0 = 


0 


H7 


= T7XV7X1 = 


4. 


17 = 


T7XV7XQ = 


0 


He 


= T8XVBX1 = 


2. 


Lb= 


TbXV8X0 = 


0 



(16) 



[0 14 2] Sot, 8o(Oih^y U—J^^^^>^fc8 

7u-±<Dmm mm^ztizmm) -era. a*?*- 

h) (^J6tT, TIBcO^ (17) l^t±5 43 2fl 

[0 14 3] 
[mi 7] 

Hi+H2+H3+H4+H5+K6+H7+H8= 33 
Ht+H2+H3+H4+H5+H6+H7+I_8= 31 

Hi+H2+L3+H4+H5+H6+H7+H8= 30 



(17) 



Ll+L2+H3 + l_4+L5+l_6+H7+L8= 3 

Li+L2+L3+L4+L5+Le+H7+H«= 2 
Li+L2+L3+L4+L5+Le+L7+Lfl= 0 

[0 14 4] 5£ (17) d^toWipl^ 1,8:0*3 2 

[0 14 5] **«-i§-«EE0>te&HJ£U 

JBfcfcSfcfc, _hlE<D5£ (2) ^o-CH^mjEEffi^ff 
[0 14 6] *IBffi«ffifcJ;ixtf, #BfSIK:*5V^ 

*3lE«*«ffi*±2 6. 04V <-J© *U #1^^^ 

A^jstLTI*±2. 12V, «MR7l/^|:J|ffCH:± 
1. 0 6 VtlSfei-^r fcfCitK 271/-A (n = 

2) »c±or4»»i***fif5r.i:^-e#5o rixicj* 

o T f* 3 (sgp^ b jH? 5 r. i: a* fei \> 
[0147] _bJfc<D«fi***« 3 00 cDi^§\ 7 V— 
A^^y 1 1 [cm^&Astdl 7U-J*fr(DAJ3m&"r~ 
^S101^ I^IB^ftrf^*** (n) 7 1/-A(Ol 

^Htf-^S 1 0 1^$^- ^{^^ 0 rcDj: 
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ft f ^ # 7 l/- A O t n 7)^ J < ?i § t , n7l/-A(D 
aBttA*I*f'-^S 1 0 l#i»5#;b5»£*-e 
T< 5o BP*>* A^UHfer^S 1 0 lcDi2Ji9#;bSJi3 
M^n7V--A©J|l!ll(|J:5t>/hS<4S»&, 3*»b& 
AAMttx— ^^JSdS^CTV^^S^^^-bbfc* 

[0 14 8] H14B, ^<OJ:pftraJHS:lHl3BU 00*. 
1 7 1/-^#(CA^®^-^ D #t?S»W** 
10 tC*HSt?g:S«S**5g«4 0 0<O*J*WS:*bTV^ 

v^T, ^v^JfflHilK2 w «\ ;* ^ y SOffiililK 2 
2, K9>f ^f6U»EI]» 2 3, M7W- ^^7^^^ 2 5 

0>ifrfr4:RI«tt;:* 7i/^i/^2 5om^tfK:^A 

^m^-^s i o lcoffi mm^^) k^fe, sffi 

[0 1 4 9] HI 4 £Jx 5 J; 5 fc, 17WA»^ 

i tcAJd£thfcAt>mm.7*—? sioiii ik-r^—? 

2K^T2ffi:r-^^&£tl,5 (* 
^*K«a»l<D«rtW:, B7f;i*-*1liJ5Jli:IW«£ 
#5) o W&ii, A^HMfeT*— * SlOlt bT\ 5 tf 
3/ hfi<oB9B7 ? --^dS^>'^/^^ir>"CA*Stt'5» 
^^ov^Tta^f^o W^/^^-V^^A^lffi^- 

_h-Ctt2HI<0*aEdSfi l ft*>tt5 0 ^7^ASICAAB 
30 ^-^Sfr£^£/c*6, 1 7 V—ASBra^VNT^ 

*eibh 2;&>e>tt2 tf^ h-fo<D2{e^T r -^^a^ 

[0 1 5 0] £X±<D& *5IK^C*3V^T^i, 17W 

40 ftr * hgfc (BW^— ^<otr^ hS) tn*£Ui<D*^ 
K^SiikfcJ;*?, 7i/-^«*^St457 

[0 15 1] (HJS^g|4) ^HJE^fil-Cd. *JSM«r 

7w A*iii#*fciftfla-rs»^teov^TttM"r* 0 gt 

\c^m<Dm^mm<omm\^^xm-<tcX9^. 71/ 

50 -<x^b<, l^K^^MT^k^^J:^^* 
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£ft,Z> 0 #*^7V-AJHIBT k Kj3rt5«aEttV k B:, 
[0152] JgJST^flg 3 Ttt, ^Jlfi^ClgtiJ^^^^ft^ 

teaser *«9>r>t>b<tt^R9>f ^awjntt* 

[0 1 5 3 J HI 5H\ AJBW^afcai 

ffllfei^II$^i5 0 0OP/££r^bTV^ 0 10 
1* ' ' . 94 %>#W»i®Xk2> % ' * , ^/v^SWISd 

wm963 9 . ?TK:7-f/^4' . yuK9-f^*5' * r 

[0154J &T> 5 0 0 ©WjSfcXtWftft* 

Nd* 2 4 0*. 91»ffiSS:MdS 1 9 2 0^: (=-6 4 0*x 
RGB) , b£Wi£ffi£2. 3 V, ftttt£#5S£ (T r 20 
r +r d ) nOms-CWc #IHfcflgffit£ftV^Tfc, & 

[0155J —mz. m&<D? A^is^-^ic^v^r 

tt, 1 6 7l/-ASISrfiWLTl 6Pgp^Sr^fT5^ 

M*<0ffiffi&*jt£fc«>Ktt* ^V'— sis 

[0 15 6] *HJKilgt8(C*5V^rtt, 167^ 
3 G 1 6 ^^flSffl-^Sfc*, ?£*<D^lx— ^aEW 40 

#H*«KjS«r^>f 5^^Sr«ftb 
ft h*t?>'9 2 6&tf*¥*ft K^/h^^^^ 2 7 
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[0 15 7] *fc, HJfe^«8 3-CtS6^&J: 5fc. 71^ 

A^PMfcf^^S 1 0 l3^«J9#t>6»^T?r< *. 
flPfe, AABMfc?*— *S 1 0 1©-S0 5#to5«jj8dsn7 

&o M**SS5 0 0ft roiSfclfflSSrtifiBU 

[0158] El 1 6 tt**^— ^tfeElK 1 ' * ' <om 

mKi ' ' * [z-AJj z frtz.m&m.^y*- 9 siont 
94 ^.>^mmmK2 t 9 * *^»7w-^!>^2 

9E\Kl 4-?m<—tr>'X^m-3%, 2t + *>^2l 
mmy*—9tPtiit)£1riZ>o AtKDm&m^y*- 
^SlOlt Lt, 5 t?> hfi<D»W-r — ^dSv'V'^/W 

/Mc**1-5*S\ A^7 PKft**^ — 9 <o l ^ i/— 

^(DtLtb^ i7u^j*mmz&\,^x&mt£'r—9n2}? 

h ^ o 2 ffi* — ^ *5 m ^ $ 5 0 

[0 1 5 93 #ac 2 if ^ h^2tt*^-^^^w 

-A^^Jll' C^iiSWo »4S*8f5 0 0 
4^:<o^T®fii6 1 f£^/Si-£4firx 1 9 2 0?!l<z>2ffi* 

«*a§Jh,fc2try h 

^2tt^7-^f4 s 9~tU9 9\m$&l 2(cJ:o 

i if?/ (ff**i(Maj»i 3(ctu^/$ 

[0 16 0] 94 5 >^ffil«HHU»2' ' * tctt, MfH 

i/*TJ*^fc<D94 ^>ymm*ftoo 94%is?wm 

tH8S2 > f * I*. ^ -=e y fHWlBlBft 2 2' , ffV94'm 

«r£/*-fa K?>f ^fW»HIK2 3' , AVK3«T?0»4 
[eJ^2 4^:^ix.rv^^ 0 SfelC tff^O^ * V 

^25 tStt^Tp] h$V^9 2 6^15*^*^ 



(19) 
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[oi6i] * * v immK 2 2' sy#*'?^2 5 
mmi 3«, -r-^irw^iiiB&i 2^e>^-x.e>tv.5 2 

m^f—PS 12 0^ E3? ; fT^J±FS:fflV^ji[^ 
[0162] A«^S««iJ*|g» 3 ' tt» £EN0gffi2 t 

EIS&l ' ' ' frbMXZtiZm&^T'-PS 1 30Sr 
SlltSlt), g&^-T*-* S 1 3 0©IlcMLt> # 

lcL-CSt5feS^fc«EE|SK, ?UK9'f^5-l' „ 5- 
2* , ■ • 2W5-X* fe'^U-CJ!l««6 2KPPiP 

[0163] r©t#> trKv'f^4-i' , 4- 
2' , • • •» XXM-Y' ji^gM'/BV^c* 

Ti:T2:T3:T4:T5:T$:T7:T6:T9:Tlo:Tii:Ti2:Ti3:Tt*:Tl5:Tie 
= 1:1:1:1:1:1:1:1:1:1:1:1:1:1:1:1 (18) 



7"-* S 1 3 O^^bTW^^ixS. 

[0 16 4] ifrfciD, ^S^/W6_h-Ctt. 
^7—* S 1 3 0 <D&$zWi1)mt>iV, 7z<r>m/^f—9ip- 

[0 16 5] fcK. *SQ6»«BKi*5ltS, #ty7i/- 

3 5 tf s> bft©BJI8l7*— * S 1 0 1 lc*fLT, 16(S© 

@«te>l bfcds, ii-t?«2ffl»^:(tt-r-5o 
[0 16 6] *i\ G-V-zf-ri'-A.MmT&Xf&y-z/ 

7 U—2*<Dy f —i!?m-%-(OmB.il8.mV> (k = l~16) 
fc*fU mz.lt. ^tu^tvTlSco^; (18) RX* (1 
9) »c*i-J:5*Jt«yBB«Sr»*f-6. 
[0 16 7] 
[*1 8] 
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[0 16 8] 



[mi 9] 

Vi:V2:V3:V4:V5:V6:V7:Va:V9:Vio:Vii:Vi2:Vi3:Vi4:Vi5:Vi6 
= 5:4:5:4:5:4:5:4:5:4:5:4:5:4:5:4 (19) 



[0 1 6 9] ^t/7W- AJfflf«TJSU;:*5tt5 2lii*f 
*MHk (^-V) St^Lk (^-7) Sr, s£ (18) X 
tMl 9) (DJt^lli£^cSr«V^-C^to-f-i, TISOS; (2 30 
0) ©i5t45. 

[0 17 0] 

[»2 0] * 
Hi=TixVixi = 

H2=T2XV2X1 = 
H3 = T3XV3X1 = 
H4 = T4XV4X1 = 

(20) 



[0 17 1] 
1*2 U 



5. 
4. 
5. 
4, 



Li=TlXViXO = 0 

l_2 = T2XV2X0=0 
L3 = T3XV3X0=0 
L4=T4XV4X0=0 



H15=T15XV15X1= 5, Ll5=Tl5*Vl5X0=0 
Hl6=Tt6XVl6Xl= 4, Ll6=Tl6XVl6X0=0 

Hi+H2+H3+H4+H5+H6+H7+H8+H9+Hio+Hn+Hi2+Hi3+Hi4+Hi5+Hf6 =72 
Hi+H2+H3+H4+H5+He+H7+Ha+H9+Hio+Hii+Hi2+Ht3+Hl4+Hl5+Li8 =68 
HH-H2+H3+H4+H5+He+H7+Ha+H9+Hio+Hit+Hi2+Hi3+Hi4+Li5+Hi6 =67 



Lt+l_2+L3+L 4+L5+L6+L7+L8+L9+L io+L 1 1+L12+L 13+Lu+Hi5+L ie =5 
Li+L2+L3+L4+L5+L6+L7+L8+L9+Lio+L»i+Li2+Li3+Lt4+Li5+Hi6=4 
Li+L2+L3+L4+L5+L6+L7+L8+L9+Lio+Lii+Li2+Li3+Li4+Li5+Lis=0 

(21) 



[0 17 2] 5£ (2 1) frhi?frZ> X 5 V<-o#»© 
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[0 17 3] W*Pmffi©«i|iESr3E'(b$*S*jSfet LT 



37 

[0 17 4] *5IJS^*I(-J;^^ ^-lUSiteasv 
T^Sc^-Ht 5 fc«XDB#W¥*&£T t 7 WACO 

5feiEflir-»«£ESr— Si: U #-*7*7 u-AfflMT k {c*5 
ttS?*— *flM§-«BE*» *3£7 W-^if||$:7W- 
-C^k£"&Z>Z.b{~£K) . 2 (n = 2) l:io 10 

X 4!%%%^% ft ?Z.k igKlfWflHMKE 
£-5tiU AJHMTJcjsitSjfeaEfll-lg- 
ttCioTt.. 2 7V-A (n = 2) J: o T 4 

[0175] 017 ii«e=Sfc<D7 A^if^-C^ffl-r 

5 7 Aft t ^t<D k £ ft 0 #S PWISftSr* bfc t> ©■? 

[0 17 6] 
Mfc2 2] 

g=n+1 (22) 

[oi77] ei i 8 \*.%mm*-7 u—^mm^\zmm 

5 : 4tLTV^„ ^0|§|{C*5VNTt,^lttii7U — Aft 

#< <D®HSft£I&3 £ t ^t?# .Sit /&Sfc.*>ofc„ 
[0 17 8] 
[ft2 3] 

(fcfc'U-Jli&SO (23) 
[0179] S 6> KttEESMB 3 «!ffi«±teffl Lfc*» 40 

5-fcttMe>ii»-C*>So «J:©J: 5fcWES«©8&S£- 

[0 18 0] 
[ft2 4] 

Mft+if (fcfc'u.^tt^a) (24) 

[0 18 1] r©J:5l^ *JS^fig4t^<t€ > ?KA^g 
«RT«-©WKi;WSfcJ:;h,tf. AaEP^SC 
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TV^7W-Aft£ji£/>LT, J^oRSfWJcfc**-*-* 
rortlCit), ^5fc<D7l-— A^fi^r 

*T»£CSJ:5*IBfc©^7^*«rMi1M-?*5. 
[0 18 2] 3Et^-93"af-Sr»J«-r*fc«>, ^ffl 

t5 7V- Aft£#IJ;ttf8 7 V— AUSEi LT1 6Ht3fl 

*S;Sr«a*--S-*>*T, 3 2 fg|^«_hO^Sr=fT 5 r k 
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